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SACS gene

sacsin molecular chaperone

Normal Function

The SACS gene provides instructions for producing a protein called sacsin. Sacsin is
found in the brain, skin cells, muscles used for movement (skeletal muscles), and at
low levels in the pancreas, but the specific function of the protein is unknown. Research
suggests that sacsin may play a role in folding newly produced proteins into the proper
3-dimensional shape because it shares similar regions with other proteins that perform
this function.

Health Conditions Related to Genetic Changes

autosomal recessive spastic ataxia of Charlevoix-Saguenay

Approximately 28 mutations in the SACS gene have been found to cause autosomal
recessive spastic ataxia of Charlevoix-Saguenay, commonly called ARSACS. Two
mutations have been found frequently in affected people from Quebec. One of
these mutations deletes a DNA building block (nucleotide) called thymine at position
6594 in the SACS gene (written as 6594delT). This mutation is found in more than
90 percent of people with ARSACS in Quebec. The other mutation replaces the
nucleotide cytosine with the nucleotide thymine at position 5254 in the SACS gene
(written as C5254T). Both of these mutations lead to production of a sacsin protein
that is abnormally short and nonfunctional. Mutations causing ARSACS in people
outside of Quebec are varied and usually unique to that person or family. Most of
these mutations either delete one or more nucleotides or replace one nucleotide
with another nucleotide in the SACS gene. Mutations in the SACS gene cause the
production of an unstable sacsin protein that does not function normally. It is unclear
how the abnormal sacsin protein affects the brain and skeletal muscles and results in
the signs and symptoms of ARSACS.



Chromosomal Location

Cytogenetic Location: 13912.12, which is the long (q) arm of chromosome 13 at
position 12.12

Molecular Location: base pairs 23,328,823 to 23,433,728 on chromosome 13 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)
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Other Names for This Gene

« ARSACS

« DNAJC29

«  KIAA0730

« PPP1R138

+ SACS_HUMAN
e sacsin

* spastic ataxia of Charlevoix-Saguenay (sacsin)
» SPAX6

Additional Information & Resources
Educational Resources

e  Clincal Methods (third edition, 1990): The Motor System and Gait
https://www.ncbi.nlm.nih.gov/books/NBK391/

GeneReviews

» ARSACS
https://www.ncbi.nlm.nih.gov/books/NBK1255
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https://www.ncbi.nlm.nih.gov/gene/26278
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK391/
https://www.ncbi.nlm.nih.gov/books/NBK1255

Scientific Articles on PubMed

e PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D
%29+AND+%28spastict+ataxia%5BALL%5D%29+0OR+%28sacsin%5BTIAB%5D
%29%29+AND+%28%28Genes%5BMH%5D%29+0R+%28Genetic+Phenomena
%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+1800+days%22%5Bdp%5D

OMIM

« SACSIN
http://omim.org/entry/604490

Research Resources

* Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_SACS.html

 Clinvar
https://www.ncbi.nlm.nih.gov/clinvar?term=SACS%5Bgene%5D

*  HGNC Gene Family: DNAJ (HSP40) heat shock proteins
http://www.genenames.org/cgi-bin/genefamilies/set/584

*  HGNC Gene Family: Protein phosphatase 1 regulatory subunits
http://www.genenames.org/cgi-bin/genefamilies/set/694

* HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?g=data/
hgnc_data.php&hgnc_id=10519

* NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/26278

e UniProt
http://www.uniprot.org/uniprot/Q9NZJ4

Sources for This Summary

. Engert JC, Bérubé P, Mercier J, Doré C, Lepage P, Ge B, Bouchard JP, Mathieu J, Melangon SB,
Schalling M, Lander ES, Morgan K, Hudson TJ, Richter A. ARSACS, a spastic ataxia common in
northeastern Québec, is caused by mutations in a new gene encoding an 11.5-kb ORF. Nat Genet.
2000 Feb;24(2):120-5.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/10655055

. Mercier J, Prévost C, Engert JC, Bouchard JP, Mathieu J, Richter A. Rapid detection of the sacsin
mutations causing autosomal recessive spastic ataxia of Charlevoix-Saguenay. Genet Test. 2001
Fall;5(3):255-9.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11788093

page 3


https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D%29+AND+%28spastic+ataxia%5BALL%5D%29+OR+%28sacsin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D%29+AND+%28spastic+ataxia%5BALL%5D%29+OR+%28sacsin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D%29+AND+%28spastic+ataxia%5BALL%5D%29+OR+%28sacsin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D%29+AND+%28spastic+ataxia%5BALL%5D%29+OR+%28sacsin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28SACS%5BTIAB%5D%29+AND+%28spastic+ataxia%5BALL%5D%29+OR+%28sacsin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
http://omim.org/entry/604490
http://atlasgeneticsoncology.org/Genes/GC_SACS.html
https://www.ncbi.nlm.nih.gov/clinvar?term=SACS%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/584
http://www.genenames.org/cgi-bin/genefamilies/set/694
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=10519
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=10519
https://www.ncbi.nlm.nih.gov/gene/26278
http://www.uniprot.org/uniprot/Q9NZJ4
https://www.ncbi.nlm.nih.gov/pubmed/10655055
https://www.ncbi.nlm.nih.gov/pubmed/11788093

. OMIM: SACSIN
http://omim.org/entry/604490

. Takiyama Y. Autosomal recessive spastic ataxia of Charlevoix-Saguenay. Neuropathology. 2006
Aug;26(4):368-75.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/16961075

. Takiyama Y. Sacsinopathies: sacsin-related ataxia. Cerebellum. 2007;6(4):353-9. doi:
10.1080/14734220701230466. Epub 2007 Feb 28.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/17853117

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/SACS

Reviewed: April 2008
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine

National Institutes of Health

Department of Health & Human Services

page 4


http://omim.org/entry/604490
https://www.ncbi.nlm.nih.gov/pubmed/16961075
https://www.ncbi.nlm.nih.gov/pubmed/17853117
https://ghr.nlm.nih.gov/gene/SACS

